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l^u^m] 21, mm 
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["^mmmmm 0205124 



#M 2002-283617 ^-v! 1/ 
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^ r t {i±f S^J^tiX (± ^ n <i: hmt ±Mm ^9 75 L ^SluiS: <i: ^-f # , 

iit*« 8 ] ±12-7 ^ ^ <y ^^m^^^^mt. ±.%zm ^ 

^ ^-)^m^m<D^mm<^m<o 2 mm:d^p)Tmmi:mx.^ r ^z±my ^ f^^i^mw. 
<yym^^mti-r^^^x'$>;bzt^iimt-r;bimmi, 2, xas 

±IS7 ^ ^^^fP<7)tB:^^A;'ji: L^l.^if^ffi<7)»:ai^^f ^^l>^1f$g1ii^^#^ 

tLxtauL. ^^o±ie:&t: y i'<^^mmmmimmmmm^i]tLxti;,t}-r^^ 
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[0 0 0 1 1 
[0 0 0 2] 

^mi^mmmm <d mm umhtitzm ?sm± -e v ^ ^^^c ^j, k ^ - -if- ( ^ 

. ^XtJ^iht) (Multi-Input Multi-Output : M I MO) vXt^At&^'^^o Z<7) 
|WIjgi&i5:±-elt$Rtf y h bi (k) ~bN (k) :A^h^Jti^nfzi^>^^)l'imE 

Jl^^mf^-t^mm^d'y h hi (k) ^bN (k) ^m^L-Cbi ^ (k) -bN 
(k) tLXlif,t}!^^Ou t 1-0x1 fNiZ^W^iZti^tli-^o 
[0 0 0 3] 

m^tX<7)tZ^M I MO v;^-rAlCi3tt'i>M I M0$M1t(7)*^e<J=Sr«^-S 

CMi-^^tft{i+55-J;tf t)tLTv^;^(/^o M I MO 7^ A Uislt I MO^M 

^<7)t#jjK^ML s E (Mitmm m.mizm':^\>xn^m^ii. mmm<7)^'tN. 
^^iEm(7)mmw.^^m i Mo^mmzmm-r^-r)i^'f-^^:^(D^iQt-mi£. 

MIMO$McOft#»(±2 (Q-l)N HJt^ajLTiiijn-r ^M^mN. ^ 
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[0 0 0 4] 

V > iJ^' - -If- ffl ^ - 

b ( i ) orf-^^m^-tftfi 1 1 Tif >bn. ^(Dw^itiiiM'^-f >^ >; -/s- 1 2 

!:r$M2 onS^t^tL^o 0 -e(±#:A;'j#:ffi;t/ (S I SO:S i n 

gl e-Input-Singl e -Output) ^i\:^2 1 CJ: J9 jgj^^O^ 

[0 0 0 5] 

v>i>^;u^— if<7)^|^|gi ■r'N= 1 izab/c ^^mTyf--r#m (m = 
1, 2, M) tci3it^$«tb:^j(i. 

rm (k) = Sq=o hm (q) • s (k-q) (k) 

/^•;^;^^L.^ : fr5ii^i|f14) . s (k-q + i) (izr-^-r (^i^^i) (7)3ijt->>.i^- 

vn, (k) {i^^S1t2 OOrtg|5(7)m$|^-e^^o -eLT^TCOT^T--:)-* 1 

r (k) = [ri (k) r2 (k) -rM (k) ] T 

= 2: q=o Q-1 H (q) • s (k-q+1) +v (k) 

V (k) = [vi (k) V2 (k) -VM (k) ] T 
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K[(q) = [hi (q) -hM (q) ] T 
[0 0 0 6 J 

y (k) = [ r- T (k-fQ_i) T (k+Q-2) r- T (k) ] T 



= H • "t> (k) + n (k) 



H = 



H(0) ■■H(O-i) 0 
0 H(0) ... H(Q-i) 



s (k-q) = [s (k+Q-1) s (k+Q-2) - s (k-Q+1) ] T 



rx(k) = [vT (k+Q_i) (k+Q-2)-. vT(k)]T 



[0 0 0 7] 

±-^-^mLfz r (k) :^^mtm2 HZXtJ^tl. Z<DS I S0^^btf2 1 (i 

i>^mmt-iT^^mmmmitmit Ai (llr :Log-Likeiihood 

Ratio) 75^^#ta$ti^o 

m2] 



A,[s(k)] = log 



Pr[s(k) = +l|y(k)] 
Pr[s(k) = -l|y(k)] 



^Xl[s(k)] + AP2[s(k)] 
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-e^^o ^zx-Ai [s (k) ] (±mM<7)«-^^2 4 niifbn^n^1f$&, k2 

p [s (k) ] iimt^2 nz^-^hti^mmmm-^'^^ho tmicmitAi [s 

(k) ] (iyHu1f^A2 [s (k) ] ^mW^2 2^:1^^^. Wizr^y^^) 
-^<2 3 ^^LTS I S0^^:rwHI-^f?2 A^mm^ii^o ^(D'im^2 4 (i 

. . Pr[s(i) = -H|Xi[s(i)],i = 0, -,B-l] 

2^ ^'^J °^Pr[s(i) = -l|X,[s(i)].i = 0, -.,B-l] 

B : 7 1/-Afi 

= X2[s(i)] + ?^?[s(i)] 

^Wm-Tho ---^^2 [s (i) ] {±lif9 7lL<7)|i^^tz^'f|:t|2 1 A2 P [s 

(k) ] <h LT-^x.'bn^j^gi5-it#-e*>'). /ii [s (k) ] :^m^m2 4izm 
mmm^i p [s (i) ] ^ LT-^x.'btL^o A2 [s (i) ] imM-^2 sr- 
Ai [s (i) ] ^mn^ti. ^ ')->'^2 6^if\-Lxmit^2 iRzfmm^ 
2 2^m^^ti^o ^<^xo ^zLxm^Mtrnt. m-^mft>tixm'om<^\^± 

[0 0 0 8] 

^kizm^<omitm2 i(7)mmt tx^m^'^ y (k) izm-rm^y^)^ 
^mi^<^nmz^\.^xm^^o mm2 i(ommmmA2P is (k) ] ^m^^ 
xtkm^iyyyi<')^m^m 

s' (k) =tan h [A2 P [s (k) ] /2] 

^^^^^oi^y; H • s ' (k) ^n±L. ^mm-^^-h^\^n-r;ho o 

y ' (k) = y (k) - H . s ' (k) 
= H: • ( s (k) - s ' (k) ) + n (k) 

s' (k) = [s' (k+Q-1) -O-s' (k-Q+l)]T 
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=f^fi^'^<Dn^ ^m-tmm^^m^y ^ >'i-^^m wopt (k) ^^^tomms e 

Wopt (k) =arg min || wH (k) • y' (k)-s (k) II 2 
^limnm^mt>L. II II (±7 ;UA^^;b-to 

'W' (k) ^?}^i6-?)o 

[0 0 0 9] 

x^-^o ^^is^a (k) • y' (k) iim\:^2 KDlhtlX^^X^ Zitl:^^ 
^^1 [s (k) ] ;6^1t^^tL-C T-'-r ^^5"; -/s- 2 3 ^^LTtl-^^ 2 4 ^-K^a 

^«ft^flfn^v^Ts' n (k) ^ 1 tmx-rhyjmmm^tix\.^;b 

{i"^#ltm2#BS) o 
[0 0 10] 

ymvfxm i ] 

TT )V V~ J )V YTs (Daryl Reynolds), 1 ^ 

^■lr^-;uX (Low Complexity Turbo-Equalization for Diversity Channels" 
y9~-^^'jy< URL : htt : /ee. tamu. eda/reynolds/ > 

^4-^-4- 3>2^. P^-X. 2 0 0 1^. 7^. pp 

. 3 10-312 (H.Ohmori,T.Asai,T.Matsumoto, "A Matched filter approxi 
mat ion for SC/MMSE Iterative Equalizers." IEEE Trans. Commun. Letters, vol. 
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5, no. 7, pp. 310-312, 2001) 
[0 0 1 1] 

[0 0 12] 

mm ^ mi^-r h tz ttxD^m 
z(7^^m(Dmmi<z%AL-ib. #M2 o o 2 - o i o s s 9^ ^^-^^^m^j-^^R 
v''t<D^mw i<zi^^^xm^^tix\^^^i><Di,z^\,^xmmi-^o «:i<^#m2oo 

m2<Dmmmxa. t r xti ^ ti/zmm^^^ y h^.v^ih^ (k) (n = i, 
N) iznLxm<omiEw^i\:i^^^^)uw^mi ixn':^xw-^it^^y h^mc 

n (k) ^^f^-t^o ^k^Z, Cn (k) > ^ - 'j - "7'^^ 1 2 T'^f > ^ - U 

-rtxT^fW n (k) ^om^ijc' n (k) xmmm^^^m^$^ 
1 3^zioy.^x^mLxmn>^y^'}\^mUn (k) ^n^o ^lt. z<Dmm'^ 

hP-- >^'v>.-}^;i.str (k) ^#Sfb^^l 5(Ci5V^T#]!jnLTii'©-r'E)o 
[0 0 13] 

1 ^(r^mtTyy-i-i)-h 1 ^<D'§:iETyy^-f-^zm'mmmir^'r)].^y^xm.^: 
Qt^^t. (3*<t^) S n/O^e^^it^n. m#g (m= 1 , M) <D 

r>r-i-#mx^m^n^m-^ii. mn^s n^-h<Dmmm^i<zmm-f^yr-( 

(fSiii^#14) h„m (q) ^^^^/^tm^XM . m#gOT>7^f-#m-e 
^-©^tL^jf-^rm (t) (i^-CC03^#i|S 1 --SN;^^^c7)$jf^g-^^^(^^;^P 
^%^1]Vik.tzm^tti:h. ioT. rn, (t) <±^A<7) J: 9 U^$n-5»o 
rm (t)=2:n=lN ( h^n ( Q ) * s t. n (t)) + n„ (t) (1) 

(AWGN) T'^^o 
[0 0 14] 
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r (k) = [ri (k) r2 (k) -rM (k) ] T 

= 2:q=iQH: (q) s (k-q)+n (k) (2) 

--■e> kimmmm. [ ] t (iiEM^f?ij^«:bLH: (q) . s (k) 

, n (k) lil^lT<Dm'OX-h^o 

m4] 



H(q) = 



hii(q) h,2(q) 
h2i(q) h22(q) 



• h2N(q) 



hMi(q) hM2(q) hMN(q) 



(3) 



s (k) = [si (k) S2 (k) -SN (k) ] T (4) 
n (k) = [ni (k) n2 (k) -nM (k) ] T (5) 

"t?^) -5) o 

[0 0 15] 

^iiUlM0mit^2 1 t^m^ThM mM^U2 21 -2 2n T'«^ 

M:mt) (Soft-Input Soft-Output : S I SO) m#tl2 3n /^i^fb^^- K/sy^ 

(mm) ^ix^^mmi^yyi^')^(Dm2^mmnm (m2mmmm?^M) (s 
n (k) ) ^m^^x^m,\.fz^m^^^y-f^)iJ■^xJuy^^Y. (ft/h¥J^2^Mii 

) -y ^ )\y ^ %M^m^^X=L-^f^^^ (Multiple Access Interference : MA I 
) tlf-^Fal^^ (Inter-Symbol Interference : I S I) ^Pt*L. #->>^1^';u 

<7)^i^m-itigii {%\^mmmjhm xi (sn (k) ) ^*i6^o Tti^x. 
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isbhfihX2 (sn (k) ) ^mm-th:iti)^X^/£\,^fzisb. MMSE^^;!.^ 

2riX^^t. UlM0m\:^2 l^zX^iHibhfitzXi (sn (k))^ffli/\S 
I SOtl-^^r^T^o -<7)S I S0tI#B#tc^i6'btLfc#Sn (k) {C*t-r^S2 
^i-f|51«|gflt A 2 (sn (k) ) {i, M I M0^fl:f?2 1 {Z7 -f - KVs -;/ ^ $itL>i) 

o 

[0 0 161 

#«-i-.^.^iJi;*ti-^^<b^^2 5i ~2 5n t-7 ^ )}y^^nM.m^ ^ 

^m^^^^^2 ei)-hmm^fi. ^m^mmmt^^^2 Sn ^mi:c.^mim2 
■^^^^)\ymm mnmm) ^m^-r^o 

|2I6iCT«*¥^3 In <^«^i5lJ^^1-o l5!Ji6tC|a6 tC^i-T«*^^3 1 
n-^'li. Uy'ViJ^]&^34niZJ^^m2mmmmmmA2 (si (k) , 
^12 (sn (k) ) (fzfzLA2 (sn (k) ) =^|^<) tm^^fifz^^^^Jl^ 
;f <}: J; ^) 'irM-^'^'OM A I , I S I f^^^cD'^miW^ U 

yj^Ti^^^^^tL, >I<7)i.7°';:^;6^^?^^g|5 3 5n l^^tL-S, 
ifcojf-^sn (k) <7)^i^^t-^<7)^^^ (mi^i^y^^Jm^m.) s' n 
(k) tiA2 (sn (k) ) 

s' n (k) =tan h (A2 (sn (k) ) /2) (6) 

^tt»LrAR*:)^o s' n (k) iit<Dmmmi<zBCfz±^ iy-Dmmm-^u 

^■^■(Om^m. u e, n ( k ) {iTffi<7)ii ior'$>^o 
[0 0 171 

i-ie.n (k) = [un (k+(Q-l)) Un (k+(Q-2))- 
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un (k + 1) uicn(k) u n (k-D-Un (k-(Q-l))]T 
(7) 

u n (k) = [s' 1 (k) s' 2 (k) - s ' n (k) ] (8) 
ucn (k) = [s' 1 (k) s' 2 (k) -s' n-1 (k) 0 s ' „+ 
1 (k) -s' N (k) ] (9) 

Z(DTim^ ^j. e,n (k) H i_i e,n (k) ^ 

^^L, Ztiir-^iMin-^ r- e (k) ^ >-fc;l^-t ^ .1 <h Hi i9 , t^:tfcl^tT 
^ V > '1^'^V'e^)>i)i5|ff ^ S n <7)mj^. k OilM -> > s n ( k ) H*t1--2)^M{f 
■^co^i^^ r ' s,n (k) >6^^*i6 ^ ti^So o$ i} j; (9 r- ' s,n (k) 

r ' s.n (k) = r- e (k)-Hue,n (k) (10) 

r e (k) = [ r- (k+Q-1) r (k+Q-2)-r (k)]T 
(11) 

[15:5] 



H = 



H(0) H(l) ... H(Q-l) 

H(0) H(l) ... H(Q-l) 



0 



H(0) H(l) 



0 



H(Q-l) 



(12) 



[0 0 18] 
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mm^m^^iiivt^^^-^)^^^^^ ^M±it^f&-t^ x n tct&f^-t -So mm s e 7 ^ 

zn (k) = c^n " (k) r ' (k) (13) 

ttiiho H(iifc^^$se;Jf^iJ^^t>L. co»n ( k ) (±MM S E 7 ^ 3 2 „ 

o 

[0 0 191 

c^n (k) = [H^n (k)HH+^2 1]-!]^^^ (14) 

n = [hin (Q - 1) h2n (Q- D -hMn (Q - D 
hin (Q-2) h2n (Q-2) -hMn (Q-2) 

hln (0) h2n (0) -hMn (0) ] T (15) 
T'^i9> (k)(iD (k), Dc (k)=^ 

D (k) = (l-s'i2 (k) l-s'22 (k)-l-s'N2 ( 
k) ) (16) 

Den (k) = (1 - s' 1 2 (k) l-s'22 ( k ) - 1 - s ' „-! 
2 (k) 1 l-s'n+l2 (k)-l-s'N2 (k)) (17) 

(k) =diag [D (k+ (Q-1) ) D (k+ (Q-2) ) -D 
(k+1) Den (k) D (k-1) -D (k- (Q-1) ) ] (18) 

<j:S$n^o <t2 \t^'mm.(r>nw^%m.ti (#^^o*^f^[) , i \tn.m=in 

r{i, A 2 (sn (k) ) 7&i^f#fbtL-rv^4"*/^;6^<b. 7 I/- A(7)5feg|-e— J^, ^f) 
iiL2lpIg;^iPt-e(i. A2 (sn (k) ) >--^';i/r i tc^^^ 

[0 0 2 0] 
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^-v: 13/ 



mmz. SI (k) (Dmmummm^i (si (k) ) t:^k(DXni,z^tb^ 



Ai (si (k))=4R(zn (k))/(l-;t,n (k)) (19) 

R(2n (k))(izn (k) (DmmU^m^L. ju^ (k) (i. 
Mn (k)=hLn" [M^n (k)K[H+^2 l]-lia^ 



3n <7)fl|fig;^^-t-o -CT-^f)iIL 1 UliJC^^v^Tfi. H^ie<!: IWI#tcMM S E 7 
'r;W^imo»m^MMSE-7^;l.^#i5:^aig|53 7n -e^T^o /j/iL. 1^^5:15 
L 1 (p|itl:fev^T(i, ^^,^5^0 n fflm-^SP 2 2 n 2 mmmm X 2 (sn 

(k) ) 7 -f - hvs -y ^75?^;gL;5rV^^ .hjO^ib. ^T<7) k tCioV^T s ' „ (k 

) = 0'e*)^;t:i6. MMSEy^)\y^^.mii^y^')\^:rti>znfM-t^'£-^it^j:< 
. ^l^-Ai^F^iit-r^ChT&^'-e^^o iT^c. l|i9igL2|lIBmiI$(7)^'fl:M31tc 
^feV^Tfi. s' n (k) =lt't^fzii6. (k) =1^4'^o 

J:o-C7^ n (k) {i^i^Const. <h ^^;^a^^<!: o^t^^^o 

<^ n (k) =Const. h. n (21) 
t4»«)> -n7&^'MMSE:7^;i.^#^^tag|5 3 8n m»:^n^o oj^). Z(D 

[002 1 ] 

±|HM I MO v;^xA<7)^fl:^^i;i3V^TMMS E 7 Y )\^ 9 ^m^^ ^i^^it, 
I S I, MA I :^;^>^v>.i^";ur<htcM4*-i)/ca6. v> 

o -<7),fi;^^#-r'l>7^:A6tifrf£MRCiamoiiffl^#x.fcJli^. MMSE7^;U 

^ %m,<r>%m ^tyv-umz\mx-mtstzib±^-gK %mm ^ m mx-^^ mm 



(20) 
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[0 0 2 2] 

<7)^#^:*^^s' n (k) Oft^i9t;fflv^rMMSE-7'f ;i/^{^|^^^mLT 

-i^-h (BER) (7)^iti'j'-^j:<w^^'^'o. Mm&imm-r^zt:^^x'^^ 

o 

[0 0 2 3] 

. mmi>Ziis' n (k) iZlimM:/)^^ttiXiS^ ^ 2 m gsgv^(i 3 dl g (7) 

o 

<7)|§^{iM I MO v^^L T^i. tin t>-f , V y ^)\,^-^^ 
/s-v^v^T-A=S?<!:\ ^^/^h^-KXiommmmA2 (sn (k) ) t^JZ^-T^ 
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[0 0 2 4] 

<mimmfm> 

^(16) (17)<7)s'n (k) ^/?<!:t-^^i:-e7^;l^^f^i^<7)#tb 

#^(16) (17) {i. 

D (k) = (l-/?2 1-^2 ...i_^2) (22) 
E»cn (k) = ( 1 -y32 ... 1 _^2 i i _ yj2 ... i _ ^2 ) 

ti-^^o ^^X\ /?{is' n (k) <7)14.K75-ib i = 1 T*«iO-e^f9. ^i9:gLifc 

■ei^^Ti)^ m^{m^^LmWi<Dmikt'r^:iti)^x^^o m9[zp (i) 

^^?lJ^^i-o >l^T"{i. /? (i) ^ic0 1^>:^, l/mA>:^. m^^str-^^Lfc 
[0 0 2 5] 

i = iT^^ = o, i =2-e/3^ 1 tciai.^{jt, Mx.(s^o. d>mB:t 

/? ( i ) = 0 i = 1 (23) 

(i) =0. 8 + 0. 05X (i-1) 5>i^2 
yff ( i ) = 1 i >:6 

[0 0 2 6] 
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s' n (k) (^^^mi>k^(DX^{z=fi^mi:mtirho 

[0 0 2 7] 

/?= (1/N) (1/Nsy) :Sn=lN Sk=lNsy s' „ (k) (24) 

^f)igLMCjatt'2>^r'-^->>4^;PtCov^-rOs' n (k) x'-^v^ 
'-t^>mNsy<J:^fflv^r. ^ (2 4) ^?S^L. f#^tL/iT«*J^ ^5 ^fflv^T, 

(2 2) t3j:0 7^;l.^#i^#mg|53 3n -e^tHL. 4^0(7)^. 
i9igL^a{C^'tt^-7^;P^S|5 3 2n ^ ^ ^ ^^ ^i*m^I5^i-^o t^oT. ^0 

^Mm^4 ^ y^'z'tiz^ mm<r>y ^ )].$^^.^-^m^^ ^ yy:^^^<7)mmmmm 

<7)^i4jfi ^ T V ^ ^ C H 4» ^ o 
10 0 2 8] 
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^.mu4 2hxthti. mwHiUA 2 hx^<7):\^ii^^ti/z^(D2mm^'2mm%i 
nu4 2 cxij^tbhtL. ^^2mm:^^L^^-'m^^U4 2 d<DL^\^mtitn^ 

4 2 eXitm^ti. L#v^-(lJ.:J,±-e^tL{i\ 'f-^^-^)\^^m:^^^WjLfztLX. y 

^xt)^tifz^^^^)um^m^zwm^ii^o ^(o^^ ^y^m-^i^zm-D'^. 
mfz^j:-f-^^^)m^mii^m^^xy -i )\^^mmnii!,^3 Sn x-y^ 
wmtx. y ^ 2^ ^ jv^mw^-^m-t^o 

[0 0 2 91 

mm(Dmmx'^i^tlfz^<Dm^<7)^X<Ds' n (k) ^^Oia^Nsy^tCJ: «9X 
«0l@mNsyt{3j: i9 5t (2 4) ^ft# LTT«*S y5 ^^iS L. -^co^^fflv^ 
^g|5 3 2n <^-7^ ^l-^MS^^-^fdo ^<7)X^KLXy ^ JU^mm'M.m^^ ^ 

m^j^^-t^^it^'x^^ho 

[0 0 3 0] 

Cn'b^2»ttr1fi[fiiA2 (sn (k) ) {Z<DmXlis' n (k))^fflv. 

(2 4) ^nn-r^m^mimmmm<om^^^^-tmi o^izm^iLXTTsi- 
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« (i) (2 4) U*#LTT»:*J^/3 (i) ^LT^iV^ CKT) „ (i 

) tLXlt^<Dm^tmmi'Zi = iX'a (i) =Oi:L, SCUciSv^MtL. 

1-'i>MM^T«*JS^^ L-r^ J:v^o Stc^ (2 4) 
[0 0 3 1 ] 

/?n= (1/Nsy) Sk=l Nsy s' „ (k) (24) ' 

33 (k) = (l-/?i2 1-^2^ -l-^if ) 

I^cn (k) = (1 -/9i2 1-^22 -l-ySn-l^ 1 l-^n+l^- 
1-^n2 ) 

[0 0 3 2] 

[0 0 3 3] 

<m3mmmm> 

m^^^i:KS^^^^^mmm2 0 0 2 - 1 0 8 3 9 tirv^^o 

r\ z<7)^3mmfmxam i mmfmjzioif;hmf^^mimm<Dmmzii\.^xiik 
iii-r^m-^<D^mm-^uy^) ij<D~u^^mm^izmn-t^o ^tn^ o) 4> 
<7)^ai-r^«-^t*^CL.-r^^^o^-f (s' „ (k) ) tLxTU<DjL^^z^ 
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^ c.n (k) = [s' 1 (k + q) s' 2 (k) -s' „-! (k) -f ( 



f (s' n (k) ) {is' n (k) ^^^ti-^mmT^^bo 

m 1 1 (z^i-J; n ^^i^^^iss 1 ' ^ -e^ -(7)^ (2 5) (3) {c 

(7) tC^ci^^M^^T-'ji^H: ue,n (k) ^*i6T. Ztl^^ 



^g|543aiCii9f(s'n (k)) 7&^^?I^$tL, Z(7) f (s' n (k) ) tf- 

^fife^tL^o t)^ttlft#I/y'; ij^if^^^4 3 bt:-{i^ (8) O u n (k 
) <D^X(DWmiO tL. ^ (9) O u cn (k) f^OOO^^^f (s' „ 
(k) ) tL. ^(Oim^m^t^XO tLX. ^ (7) ue,n (k) ^f^f). 

$Mft-tt;tJD»g|5 4 3 cXmn-t^o mXii=f-i^m^^^3 in OttS^tl^tLT 

»LT^J;i/>o ^ii. ^ (2 6) 75^^H^»b75^=S:<l: 9 t::. "7 -r ;w ^^mtt^^^ 3 

3n i<^immmu4 3 a(Dmm^^f is' „ (k) ) i,xti^ti:ho 

[0 0 3 4] 

2 2) 4^60 Den (k) ^ l^XT (D X. n K-f ^ o 

i:>cn (k) = (1 - ^2 1 _^2 ... 1 1 + 2 f (s' „ (k) 

) s' n (k) + I f (s' n (k) ) |2 1-^2 ^2 ) (25 



T ^1^*^ /? ^ L -C ^ 1 » 2 ^iSff^^g-effl ;t: ^ O ^ ffl ntdf J; 



f(s'n (k))(i, s'n (k) om^mm^-f ^ > ^: )Vmmm^^ t 



s 



n 



(k) ) s' n+1 (k) -s' N (k) ] 



(25) 
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[0 0 3 5] 

s' n (k) =0. '^t^niB-t^^m^i^>^^)v<Dmmn-/)^o<7)m'kit, m 

f (0) =0 (27) 

X'^^o tfzs' n (k) <om^<±^iftnmmf(omi>±^^^mt^j:^o t^o 

T 

d If (s' n (k) ) I Is' n (k) I ^0 (28) 

f (s' n (k) ) =« X s' n (k) (29) 
tirtHfX\^^o ^<Dm^s' n (k) = 1 t-t^tMMSEy ^ )U^%^(D%tii 
WiiZHif^^ (2 6) ii 

E)cn (k) = ( 1 -y52 ... 1 _^2 H-2a + a2 i_^2...i_^ 

2 ) 

t^-So a 5r^m<!:-rti{imt3^JlT-^. « ^;*C# < f-i) <b B E R (if y 
Jom) ^^M-oXm-A^j:^^ 0<a<0. 6-^mtL\^^o a I9 LMOlum 

[0 0 3 6] 

^>yi\<7)±^ ^^zfA^^cxmrn-r^m^i^mh-r. znc^tii^^y hm^<Dmm^^- 

K Lxiim'oML^mim<Dmmzm'zs^ ^ ^m^-r^t^x.^. ^tnmim 
mfm izis\^^xiim^MLmmi ^ml mm'^m(^m^x$) ^ > ^ 2 mmm 
mi<zii\.^xitmmmmA2 (sn (k) ) a^y^-ji'm^ms' „ (k) ) utm 
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i|#M2 0 0 2 - 2 8 3 6 1 7 ^-v 

[0 0 3 71 



^^"^iS: Q = 3 

mmmm^—^'m n=3 

•Simryf-i-m. M=2 

B p s K 

^■^^^''^ ^i-^;i-3f^U'^ 'j-^-v^wu 

fl-^ T ;W >; X A Max-Log-MAP 

w^itm 2 

t&J^ft 3 
[0 0 3 8] 

m^JCisft^/? (i) , f (s' n ) fi. 

y? ( i ) = 0 i = 1 (30) 
^ (i) = 0. 8 + 0. 05X (i-1) 5>i^2 
/? ( i ) = 1 i >6 

f (s' n (k) ) =0. 1 5 X s' n (k) (31) 
[0 0 3 9] 
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[0 0 4 0] 

J-J.i^-^/ccfc d ti, C(7)|§§gm;tL(i\ ^-f ;^^#m^'>>:^^■;^TOTiI»i- 
t-^hZ-t-h^X^^^o 

[01] 

M I M O -> >^ T- A ^ ffi^ ^-riHo 
[112] 

EI 1 ^<7)i^jt;|t(7) 1 ^(omw^^^Tf^-^mo 

[HIS] 

M I MO ^ -•m^\%m(r)m:U(Dmm^^7r^-^mo 

[0 4] 
[HIS] 

[He] 

[07] 

0 5 "f-^T) V < ;i/ ^ ^m^tb^ 3 3 <7)^tgtM ^^-riUo 
[0 8] 



aiiiE#2 003-3076451 



2002-283617 



^-v: 23/E 



m9] 
im 01 
mi 1] 
[m 1 2] 
[mis] 



aJiE#2 003-3076451 



2002-283617 



mi] 



mm 




'ri$lst:'':yh 
bn(k) 



11 



a as 



Cn(k) 




13 



Sn(k) 




14 



ISI2 



aiiE#2 003-3076 



2002-283617 



[113] 




ibSEilf 2 003-3076451 



2002-283617 



^-v: 3/ 



1m 



G 

om 



Jnm 
IDIIP 

m 

G 

CNJ 

Din \^ 
m oin 

O 

a 



ML 

i 

G 



i 
om 



S2 

if 

CM 

oin 



Hi. 

A3 



om 

IlilD 



m 



I 



CO 
CNJ 



i 

^3 



CM 



6 

^om 

Alii 

4> 



CO 



CM 



M7S 

'for c£< 



CM 



CM 



tbiiE#2 003-3076451 



2002-283617 



^-v: 4/ 



[US] 



ii ii 



32r 



a Ii 



33r 



^5 



[me] 



l2»iutSlg^5!i o 




117] 



38. 



±1. 



I 



i = 1 



9 i 7t 1 



tbiiEJlf 2 003-3076451 



#M 2002-283617 



[US] 




41, 



t; 



32, 

cL. 



33r 



38 



[119] 




ajliE# 2003-3076 



2002-283617 



6/ 



1 1 0] 



31n 



41. 



III 



32r 



33. 




42 



ffiIiE# 2003-3076451 



Wm 2002-283617 



7/ 



[mil] 




o 

A!!!!0 



6 O 

■if 



1m 



CNJ 



{±iiiE#2 003-3076451 




aiSE# 2003-3076451 



#M 2002-283617 



mm 
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jlLHimi = 1 T-Ch L. 5^i^2T'0. 8 + 0. 05x (i-l) 
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